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Specification 

1. Name of Invention 

The modify(ed) amorphous propylene - ethylene copolymer 

2. Claim 

The unsaturated-carboxylic-acid derivative ingredient which becomes an amorphous propylene - 
ethylene copolymer fi'om unsaturated carboxylic acid with 3-10 carbon atoms, its acid anhydride, 
and its ester is the amorphous propylene - ethylene copolymer which carried out graft 
copolymerization. 



A 71-95-mol % and ethylene ingredient has the propylene ingredient of the above-mentioned 
amorphous propylene - ethylene copolymer in the 5-29-mol range of %, 



The modify(ed) amorphous propylene - ethylene copolymer to which the graft copolymerization 
of the above-mentioned unsaturated-carboxylic-acid derivative ingredient is characterized by 
being a 0. 1-40 weight part to 100 weight parts of the above-mentioned amorphous propylene - 
ethylene copolymer. 

3. Detailed Explanation of Invention 

[Field of the Invention] 



(1) 




(2) 
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This invention relates to the modify(eci) amorphous propylene - ethylene copolymer ^cellent in 
adhesiveness, printing nature, and stainability which can be used as various resin as a modify agent 
of various resin in more detail about the modify(ed) new amorphous propylene - ethylene 
copolymer. 

[Conventional technology and conventional Object of the Invention] 

From the former, physical and improving [ of Poly olefin ] chemical nature are known by 
introducing a ketone machine, an aldehyde group, or a carboxyl group into amount poly olefin of 
high polymers, such as nonpolar polyetiiylene and polypropylene. 

That is, by introducing the above-mentioned functional group into Poly olefin, adhesiveness with a 
polar substance is improved and printing nature and stainability are improved remarkably. 

furthermore, amorphous propylene - ethylene - as by-product in case, as for union, that it is 
random manufactures the random copolymer of polypropylene - little profit — an ethylene 
content ~ at most 5 - it is less than [ mol % ]. 

Moreover, subraw [ of the amorphous propylene - ethylene block copolymer ] is partially carried 
out at the time of block copolymer manufacture of polypropylene. 

Although it is possible to manufacture the above-mentioned amorphous propylene - ethylene 
random copolymer by ~ and setting the monomer brewing quantity of propylene and ethylene as 
the suitable range, it is not as by-product and most methods of manufacturing a 5-29 mol % [ of 
71-95 mol % and ethylene contents of propylene contents ] amorphous propylene - ethylene 
random copolymer are not learned by the purpose production using a support type high activity 
catalyst. 

Moreover, although the propylene - ethylene random copolymer of the above-mentioned quality of 
amorphism had a use as the materials of an asphalt modify agent, or materials of the hot melt 
adhesives combined with the adhesion agent, since it did not have a polar machine in molecule 
structure, the propylene - ethylene random copolymer of this quality of amorphism was not able to 
be used as hot melt adhesives etc., if independent. 

Then, the appearance of the modify(ed) new amorphous propylene - ethylene copolymer which 
has a functional group in a molecule was demanded. 

So, when various proposals are made from the former as a method of improving adhesiveness, for 
example, it improves the adhesiveness of polypropylene, the method of making polypropylene 
graft-ize the monomer which consists of unsaturated carboxylic acid or its derivative etc. is 
learned. 

As the method of the graflt-izing, the method (for example, Japanese Patent Publication No. 44-No. 
15422 official report) of making it react for example, in the state of solution, the method (for 
example, Japanese Patent Publication No. 43-No. 18144 ofiBcial report) of making it react in the 
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state of Slurry, the method (for example, Japanese Patent Publication No. 43-No. 27421 official 
report) of maJcing it react in the state of melt, etc. are proposed. 

The method of making it react by a molten state also in these 

Therefore, although the dissolution re-precipitating method, the solvent sampling process (for 
example, Provisional-Publication-No, 54-No. 99193 official report), etc. were proposed as a 
method of removing an unreacted monomer, a solvent and poor solvent had to be used so much 
and there was a problem that operation was complicated and cost became high. 

On the other hand, the liquefied denaturation ethylene system random copolymer to which the 
graft polymerization of the ethylene system random copolymer was carried out with unsaturated 
carboxylic acid is known as a typical thing of this molecular weight (Provisional-Publication-No. 
61-No. 126120 official report). 

An ethylene ingredient is 30-75-mol %, this denaturation ethylene system random copolymer has 
an alpha-olefin ingredient in the 25-70-mol range of %, and the use as materials of product made 
from poly amide is proposed (Provisional-Publication-No. 62-No. 11766 official report). 

Moreover, although the method of blending the graft copolymer which denatured the ethylene - 
alpha-olefin copolymer with alpha and beta- unsaturated carboxylic acid or its derivative to 
ionomer resin in a Provisional-Publication-No. 60-No. 35043 official report is proposed, the 
ethylene content in the denaturation graft copolymer is about 70-95-mol %, and its ethylene 
content is high. 

Moreover, if the atactic polypropylene (propylene 100 mol %) of a number average molecular 
weight 600-3000 is made to react with ^ihydrous Marlene acid, the denaturation object which 
contains a succinic anhydride machine 12-17% in 200-250DEGC and 6 hours is acquired, and, as 
for this, the use as the surface-active agent and motor oil additive of oil solubility is proposed (10 a 
polymer digest, 941 1936). 

Moreover, an ATAKUTIKKU propylene - ethylene copolymer The ethylene content which, that it 
is well-known and generally, makes a subject heptane plasticization part in which separation 
refining is carried out by solvent extraction as an ATAKUTIKKU portion in the manufacture 
process of a propylene - ethylene block copolymer is 5-50% of the weight of a thing. The 
polymerization of the propylene is carried out to the bottom of existence of the catalyst containing 
3 titanium chlorides and an organic aluminum compound. Next, the copolymerization of the 
propylene is carried out to ethylene under propylene polymer existence, publication that it is the 
portion of the solubility polymer which extracted this polymer with the fat fellows hydrocarbon 
solvent ~ it is (Provisional-Publication-No. 57-No. 34032 official report) ~ It is easy to become in 
[ the arrangement of propylene and ethylene ] blocking the molecule structure of this 
ATAKUTIKKU propylene - ethylene copolymer, and the atactic polymer as by-product has the 
large variation in quality, and it has the problem that there are many catalyst residual substances. 



FAST-TRANS© Translation, GLTaC, Inc. 
Page 3 of 12 



JP1989282207(A)_MT__ENG 



Therefore, the purpose of this invention is to offer the modify(ed) amorphous propylene - ethylene 
copolymer which can be used as the modify agent of various resin, or materials excellent in 
adhesiveness, printing nature, and stainability, 

[The means and action] for solving a subject 

The result in which these inventors examined many things about the amorphous propylene - 
ethylene copolymer, 

This invention is the amorphous propylene - ethylene copolymer in which the 
unsaturated-carboxylic-acid derivative ingredient which was made based on the above-mentioned 
knowledge and becomes an amorphous propylene - ethylene copolymer from unsaturated 
carboxylic acid with 3-10 carbon atoms, its acid anhydride, and its ester carried out graft 
copolymerization, 
(1) 

A 71-95-mol % and ethylene ingredient has the propylene ingredient of the above-mentioned 

amorphous propylene - ethylene copolymer in the 5-29-mol range of %, 

(2) 

The number average molecular weight of the above-mentioned amorphous propylene - ethylene 

copolymer is in the range of 3500-30000, 

(3) 

The amorphous propylene - ethylene copolymer to which the graft copolymerization of the 
above-mentioned unsaturated-carboxylic-acid derivative ingredient is characterized by being a 
0.1-40 weight part to 100 weight parts of the above-mentioned amorphous propylene - ethylene 
copolymer and by which property modification was carried out 
Thing — to offer. 

The content of an ethylene ingredient has the content of the propylene ingredient of the amorphous 
propylene - ethylene copolymer in the amorphous propylene - ethylene copolymer by which this 
invention was modify (ed) in the 5-29-mol range of % 71-95%, and the content of an ethylene 
ingredient is 10-25 mol % of - more preferably. 

If the graft-ized reaction of the unsaturated carboxylic acid derivative with which an ethylene 
ingredient continues less than [ 5 mol % ] is difficult and exceeds 29-mol %, the viscosity of a 
reaction system will become high. 

The purpose production of the above-mentioned amorphous propylene - ethylene copolymer can 
be carried out by the random copolymerization reaction of propylene and ethylene. 

That is, this amorphous propylene - ethylene copolymer is substantially manufactured using the 
high activity catalyst in which a non-decalcification process is possible by the purpose production 
to which random copolymerization of propylene and the ethylene is carried out highly. 

And yield of the amorphous propylene - ethylene copolymer of the solubility which can extract 
this random copolymer by catalyst n- heptane, and is extracted is usually 80 % of the weight or 
more. 
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As a high activity catalyst in which a non-decalcification process is possible, the titanium support 
type solid catalyst which is used for the above-mentioned purpose production and which was made 
to support for a magnesixim ingredient for example is mentioned substantially. 

The amoiuit of this catalyst used has the desirable range of propylene 1000- 1 million g/d-Cat., and 
it is 1000-500,000g/d-Cat. more preferably. 

As reaction conditions for other, pressure 1-30 kg/cm2G, reaction temperature 10-lOODEGC, and 
reaction time 10- 240 minutes are desirable. 

The amorphous propylene - ethylene copolymer by which this invention was modify(ed) has the 
number average molecular weight of the amorphous propylene - ethylene copolymer in the range 
of 3500-30000, and is 5000-10000 more preferably. 

If the characteristic as polymer is not demonstrated but a number average molecular weight 
exceeds 30000, it is not desirable on characteristic nature, such as the viscosity, for using as 
adhesives etc. at less than 3500. 

In addition, a number average molecular weight can be measured by the method of common 
knowledge, such as gel permeation chromatography (GPC), for example. 

The unsaturated-carboxylic-acid derivative ingredient which becomes the amorphous propylene - 
ethylene copolymer from three carbon atoms or the unsaturated carboxylic acid of 10, its acid 
anhydride, and its ester carries out the graft copolymerization of the amorphous propylene - 
ethylene copolymer by which this invention was modify(ed). 

The range of the number of carbon atoms of the above-mentioned unsaturated-carboxylic-acid 
derivative ingredient is 3-10, and it is 4-8 more preferably. 

If the weld to polymer has the strong number of carbon atoms at less than three and the number of 
carbon exceeds 10, a graft reaction cannot occxir easily. 

As the unsaturated-carboxylic-acid derivative with which it - and the number of carbon atoms 

consists of the unsaturated carboxylic acid of 3 or 10, its acid anhydride, and its ester. 

For example, acrylic acid, 

Methacrylic acid, 

Maleic acid, 

fumaric acid, 

itaconic acid, 

citraconic acid, 

Tetra-hydro phthalic acid, 

Unsaturated carboxylic acid, such as bicyclo (2.2. 1) hepto -2- ene -5 and 6- dicarboxylic acid, 
Anhydrous Maleic acid, 
Anhydrous itaconic acid. 
Anhydrous citraconic acid. 
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Tetrapod hydro phthalic anhydride, 

The anhydride of unsaturated carboxyhc acid, such as bicyclo (2.2.1) hepto -2- ene -5 and 6- 

dicarboxyUc acid anhydride. 

Acrylic acid methyl, 

Metiiacrylic acid methyl, 

Maleic acid dimethyl, 

Maleic acid monochrome methyl, 

fumaric acid diethyl, 

itaconic acid dimethyl, 

citraconic acid diethyl, 

Tetrapod hydro phthalic anhydride dimethyl, / 
The ester of unsaturated carboxylic acid, such as bicyclo (2.2.1) hepto -2- ene -5 and 6- 
dicarboxylic acid dimethyl, is mentioned. 

Maleic acid, itaconic acid, or these anhydrides are desirable also in these. 

The graft rate of an unsaturated-carboxylic-acid derivative ingredient is a 0. 1-40 weight part to 100 
weight parts of the above-mentioned amorphous propylene - ethylene copolymer, and the 
amorphous propylene - ethylene copolymer by which this invention was modify(ed) is a 0.5-20 
weight part more preferably. 

Under 0. 1 weight part of many nature is inadequate, and if 40 weight parts are exceeded, it is 
usually difficult to obtain a product by the graft reaction. 

In order to obtain the modify (ed) amorphous propylene - ethylene copolymer in the 
above-mentioned graft rate, the amount of the unsaturated-carboxylic-acid derivative used which 
consists of unsaturated carboxylic acid, its acid anhydride, and its ester has a desirable 0.1-50 
weight part to an amorphous propylene - ethylene copolymer 100 weight part, and is a 0.4-40 
weight part more preferably. 

In below 0. 1 weight part, the rate of a graft reaction is low, and since the rate of a reaction does not 
increase beyond from a fixed value, the use more than 50 weight parts is meaningless. 

When performing a graft reaction in the state of solution, in order to advance a reaction easily, the 
solvent of ketone, such as fat fellows hydrocarbon, such as aromatic hydrocarbon, such as xylene, 
and heptane, and acetone, is used suitably. 

In use of a solvent, mixed solvents, such as a xylene - acetone system, are also employable. 

The amount of the solvent used has the desirable rate of 200-1000 part to amorphous propylene - 
ethylene copolymer 100 part. 

When there are too many amounts of solvents, it cannot but stop using the big thing of a reaction 
machine, and if there are too few amounts of solvents, graft reaction velocity may become slow. 
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If distribution of the unsaturated carboxylic acid derivative which consists of unsaturated 
carboxylic acid, its acid anhydride, and its ester is agitated for 30-60 minutes in normal 
temperature under coexistence of a solvent and amorphous propylene - ethylene, it is effective. 

In order to make such a distributed state system promote a graft reaction, a peroxide is usually 
added. 

As such [ the decomposition temperature from which an organic peroxide is used, for example and 

especially the half-life becomes 1 minute as a peroxide / that the thing of the range of 

120DEGC(s)-270DEGC is desirable and ] an organic peroxide. 

There are organic peroxide and organic perester, 

more ~ concrete ~ for example 

benzoylperoxide, 

dichlorbenzoylperoxide, 

dicumylperoxide, 

di -tert- butylperoxide, 

di -tert- butylperoxide, 

2, 5- dimethyl -2, 5- di (peroxybenzoate) HEKISHIN -3, 

1. 4- bis (tert- butylperoxyiso pro pill) benzene, 
lauroylperoxide, 

tert- butylper acetate, 

2. 5- dimethyl -2, 5- di (tert- butylperoxy) hexane, 
tert- butylperbenzoate, 

tert- butylperphenyl acetate, 

tert- butylperisobutyrate, 

tert- butylper -sec- OKUTOETO, 

tert- butylperpivalate, 

cumylperpivalate, 

tert- butylperoxy benzoate. 

And tert- butylperdi ethyl acetate is mentioned. 

Also in this, it is benzoylperoxide, 

di -tert- butylperoxide, 

tert- butylperoxybenzoate is used suitably. 

The amount of the peroxide used is the range of 0.05-10 part to amorphous propylene - ethylene 
copolymer 100 part, and its 0.15-9 part is desirable. 

It is difficult to make it react to the ingredient of the unsaturated-carboxylic-acid derivative which 
consists of unsaturated carboxylic acid, its acid anhydride, and its ester in 0.05 or less parts, and in 
ten or more parts, since the main chain cutting of the trunk polymer of an amorphous propylene - 
ethylene copolymer etc. takes place and degradation advances, it is not desirable. 

If the temperature of a graft reaction has desirable 1 15-200DEGC and reaction temperature is too 
low, it will become difficult to go on a graft reaction, and if too high, cutting of a trunk polymer 
molecule will take place. 
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reaction time - 10 minute - - it is 3-6 hours preferably for 8 hours. 

Although you make it dissolve in remaining as it is or the organic solvent, and it may divide into 
the whole quantity or several times and you may add in a reaction system, as for a peroxide, it is 
desirable to add in the system with which modify samples, such as an amorphous propylene - 
ethylene copolymer, a solvent, and anhydrous Maleic acid, coexist. 

After the completion of a graft reaction, the way the modify(ed) amorphous propylene - ethylene 
usually carries out removal separation of the unreacted modify sample by solvent extraction from a 
copolymer is adopted. 

For example, when anhydrous Maleic acid is used as a modify sample, it dissociates from the 
amorphous propylene - ethylene copolymer by which anhydrous Maleic acid was modify(ed) by 
acetone in unreacted anhydrous Maleic acid using the character of soluble. 

Such a modify(ed) amorphous propylene - ethylene copolymer can be used as the modify agent of 
various resin, or various resin with which the characteristic excellent in adhesiveness, printing 
nature, and stainability is demanded. 

The amorphous propylene - ethylene copolymer by which this invention was modify(ed) on the 
other hand can also manufacture a modify agent like an unmodified amorphous propylene - 
ethylene copolymer, a peroxide and anhydrous Maleic acid, or anhydrous itaconic acid by carrying 
out an extrusion mull under a solvent using a special extrusion machine like taper bis type 
NIDARUDA. 

In this case, although operation is easy, the rate of a graft is low. 

Hereafter, although a execution example explains the new amorphous propylene - etiiylene 
copolymer by which property modification was carried out in shellfish object, this invention does 
not receive restriction at all according to these cases of the operation. 

[Execution example] 

Execution example 1 

(1) Manufacture of an unmodified amorphous propylene - ethylene copolymer 

First, after attaching the glass ampul which supplied 3mg (titanium content 5,2wt%) of titanium 
catalyst derivative ingredients made to support for a magnesium ingredient in autoclave of 
contents product 2L with a churning machine, nitrogen replaced the air in autoclave. 

Subsequently, after teaching 1.5ml of 1.2nim mol [ of triethyl aluminum ] n- heptane solution to 
autoclave, hydrogen gas was introduced into lkg/cm2andC, 1 lkg/cm2andC, and Hquid propylene 
1 100ml were introduced into autoclave for ethylene, and autoclave was made to vibrate. 
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Chiuning after temperature rise was started for the contents thing of autoclave to 65DEGC(s) after 
that, the above-mentioned glass ampul was crushed, and the copolymerization reaction of 
propylene and ethylene was performed at this temperature for 1 hour. 

Unreacted propylene was left after the polymerization reaction end, n- heptane of abbreviation IL 
was introduced and agitated, and n- heptane reaction mixture was taken out. 

This n- heptane reaction mixture was tau^t to the rotary evaporator, and distillation removal of n- 
heptane was carried out under heating. 

The quantity of production of the obtained copolymer was 74000 g/g-Cat.hr. 

When the propylene content of this copolymer was analyzed by 1 H-NMR, the 84.0-mol % and 
ethylene content was 15.2-mol %. 

When 5g of this copolymer was precisely weigh(ed) and it extracted by solvent n- heptane for 20 
hours using the Sox Leh extraction machine, the quantity of the extracted copolymer was 54.2 % 
of the weight. 

obtain and get - the value of 5800 was acquired when the number average molecular weight of the 
above-mentioned copolymer was measured by GPC. 

(2) Manufacture of tiie modify(ed) amorphous propylene - ethylene copolymer 

Repeating operation of decompressing an inside to ImmHg after putting 300g of uiunodified 
amorphous propylene - ethylene copolymers manufactured by the above-mentioned method into 
IL reactor glass [ with a churning machine ] and pressurizing under the nitrogen atmosphere of 
0.2kg/cd-G for 0. 1 hours, 10 times, after an operation end holds the inside of a reactor under 
nitrogen atmosphere. 

Next, the contents thing of a reactor was temperature rise(ed) to 160DEGC(s), and 15g of 
anhydrous Maleic acid heated to 60DEGC(s) with which two dropping lows are filled up 
beforehand, and di -tert- butylperoxide 3g were gradually dropped over 3 hours. 

The reaction was performed at this temperature after dropping for further 3 hours, and the reactor 
was succeedingly temperature rise(ed) to 180DEGC(s). 

The appropriate back, in order to remove unreacted anhydrous Maleic acid, it decompressed to 
0.5mmHg(s), and the reactor was held under the decompression. 

After removing anhydrous Maleic acid, acetone IL was added to the reaction product, it heated to 
50DEGC, and the reaction product was fiilly separated after washing. 

The amorphous propylene - ethylene copolymer which repeated this operation 3 times and was 
modify(ed) was obtained. 
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As a result of measuring the infrared spectrum of the modify(ed) amorphous propylene - ethylene 
copolymer, the clear peak which originates in anhydrous Maleic acid 1785cm-l and 1860cm-l 
was observed, and it became clear that anhydrous Maleic acid was introduced into a copolymer. 

Furthermore, as a result of an infrared spectrum's performing a quantitative analysis, the rate of a 
graft of the anhydrous Maleic acid ingredient in the modify(ed) amorphous propylene - ethylene 
copolymer (quantity percentage of the anhydrous Maleic acid by which the graft was carried out to 
copolymer 100 part) (graft rate) was 3.6%. 

Moreover, the number average molecular weight by GPC was 5380. 

Execution example 2 

In this execution example, the modify(ed) amorphous propylene - ethylene copolymer was 
manufactured as foUovsdng. 

The amorphous propylene - ethylene copolymer modify(ed) like the execution example 1 was 
manufactured except having set brewing quantity of anhydrous Maleic acid to 30g. 

The rate of a graft of anhydrous Maleic acid was 6.9%. 

Execution example 3 

In this execution example, the modify(ed) amorphous propylene - ethylene copolymer was 
manufactured as following. 

80g [ of unmodified amorphous propylene - ethylene copolymers manufactured in the execution 
example 1 ], 32g [ of anhydrous Maleic acid ], and xylene 600ml was added in the reactor of IL, 
and nitrogen substitution of the inside was fixlly carried out. 

Subsequently, the contents thing was temperature rise(ed) to 120DEGC(s) and the solution which 
contains benzoylperoxide 3g in 80ml of 1:1 mixture solvents of acetone and xylene was dropped 
over 1 hour. 

Then, after making it react by 120DEGC for 4 hours, acetone 300ml was added to the reaction 
product, the reaction product was washed enough, and unreacted anhydrous Maleic acid was 
removed. 

Thus, the rate of a graft of the anhydrous Maleic acid of the obtained amorphous propylene - 
ethylene copolymer which was modify(ed) was 2.02%. 

Execution example 4 

In this execution example, the modify(ed) amorphous propylene - ethylene copolymer was 
manufactured as follovsdng. 
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The graft reaction was performed to the unmodified amorphous propylene - ethylene copolymer 
manufactured in the execution example 1 using taper bis type NIDARUDA (product made from 
the Kasakake Kako Laboratory) by mixing in proportion of anhydrous itaconic acid 0.4phr and 
tert- butylperoxybenzoate 0.2phr, and carrying out a melt mull under the temperature of 
173DEGC. 

The reaction product was acquired by repeating operation of re-precipitate(ing) with acetone, 3 
times, after making it melt by heat paraxylene. 

The reaction product washed and acquired was acquired as a modify (ed) amorphous propylene - 
ethylene copolymer by making it dry with the vacuum dryer of 60DEGC for 20 hours. 

Thus, the peak to which the infrared spectrum of the obtained amorphous propylene - ethylene 
copolymer originates in anhydrous itaconic acid 1 794cm- 1 was observed 

As a result of an infrared spectrum^s performing a quantitative analysis, the rate of a graft of the 
anhydrous itaconic acid in the amorphous propylene - ethylene copolymer by which modify was 
carried out [ above-mentioned ] was 0.15%. 

The example 1 of use 

Next, the performance as hot melt adhesives of an amorphous propylene - ethylene copolymer in 
which each execution example which were obtained by carrying out was modify(ed) was 
examined as following as mentioned above. 

The amorphous propylene - ethylene copolymer by which the execution example 1 which melt(ed) 
on the PET film (miler sheet by the circle 1 paper industrial company) v^th a conraiercial thickness 
of 25micro was modify(ed) was applied by the thickness of 60micro. 

Besides the 25-micro-thick PET film was piled up, hot melt adhesion was performed under 
120DEGC, 3kg/cm2, and the press conditions for 10 seconds, and the sample of the lamination 
film was manufactured. 

This cut film in the shape of [ of 2mm width ] strip of p^er by making it rival, and according to T 
Peel method exfoliation examination was performed. 

It is 25DEGC as a result of measuring the adhesion intensity of the sample under the conditions of 

the exfoliation speed 300 mm/min. 

The adhesion intensity which can be set was 4.0kg / 25mm. 

Moreover, the performance as hot melt adhesives of an amorphous propylene - ethylene 
copolymer unmodified as an example of comparison was examined. 

Adhesion intensity was 0. 1, when this examination performed the same operation as the example 1 
of use except having used tiie unmodified amorphous propylene - ethylene copolymer obtained in 
the execution example 1 and adhesion intensity was measured. 
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it turns out that the amorphous propylene - ethylene copolymer by which this execution example 
was modify(ed) is markedly boiled as compared with an unmodified amorphous propylene - 
ethylene copolymer, and adhesion intensity is improving so tiiat clearly also from the 
above-mentioned result 

The example 2-4 of use 

except having used the modify(ed) amorphous propylene - ethylene copolymer which is 
mentioned as a execution example 2-4 and which was modify(ed), it came out completely like the 
example 1 of use, the adhesion film was created, the adhesion intensity in 2SDEGC was measured, 
and the value shown in the next table was acquired 

It turns out that adhesion intensity is improving to markedly like [ execution example / 2-4 ] a 
execution example 1 so that clearly from these results. 
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[The effect of invention] 

The amorphous propylene - ethylene copolymer by which this invention was modify(ed) can be 
used as the modify agent of various resin, or resin excellent in adhesiveness, printing nature, and 
stainability. 

Applicant for a patent 
Ube Industries, Ltd. 
Representative 
Patent attorney 
OsamuHajima 
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iir CF-e O X A ^ .-v b £ A i» .V iH y KM 
^. xf^uyi^fit&'^t^-^r. 
robf ky.*»3l»«7 I --9 5=*.*>'H*f»fc<^Xf ^ 

<a)Jilft^aiBfc-«'*ytt»4(*Kl5^o^^ 7 t 
y -X ^i^y^^S/^-f^COiK^tU. il^80K#N 

wk/i^yi 000 - ) 00 ;;B/i-c»i.©iiim<<*f 
L < s i t < c 1 6 c 0 ^ 5 0 :7«/t-C4 

y 2g *<* II . i <0 3P UlS 7 r? e: u y . X 1.x 
0 0 T?j^ft* «?Jii^> PB**5 * 0 ft A»|Ta. 
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± S! 7 «i S9 j!» rxr ii; y tt ft 9 » « ^ ft IK R 

^ 'J a'tt* / M /I'te* yfil. y-r-ii. 

(H. -f^3y«, S'hva y$k. > * t KB 7 

<^**4rairvs »»tH**^tT*^« ^rK^fi;«^^>:^^ 
X .1 < jsr & 7 JQ «} ;» J!/ iK V fit 9 « A j» . 



»IB¥l-282207(4) 
2. 1 ) I - e - X V - 6 . 6-i?*iu*y 

f- (• 3 t. Kw«*7^. > 4-^^ ITyJ'ct 
(2. 2. 1) '^T'h-a-iy-S, 0-;^* 

2 0 r-*'? 7 0 t <!»Q99<&«i^)9<^?iK L < . 

-<y ^^-<^^;^^- p. o ,i.-< ^ •/ ^ 

i-i- y ^ -> K , ^ - tcpt - y jv 

^ « .>Ky '/^li- K I -> y- 3 . i. «-f 
X ( i«r* - 7 ^ y r o fc* /I. ) K y 

■tf y > y o -f ^ ^ * «■ V ^' . L«ri - 7 ?• a^-^ 

( IotL- 7 f'Vr''<^H ) '^♦^y. l€ri-7 
•f y '/x- l- , i4ri't- 7 '<;P7 a a. 
rt- 7 « ^ - K . ur* - 7" lu V •/ * u - , 



tart- r -*•« urt- 

tan - r tf- !>**;y Vx- MjJ;(/uri 

- y .'i^-ft A 5^ K * t*r I * 7 -y^ ^^•'^ - * 4 > 

i^>'k!&fki/^ i 0 ti&KXii^X. 0. 06-JOK 

«i ^ #9 ^ J: i!^ ^ (D X 5- 4- «v « « ^ 7 ill ft » A' 4E 
:^ fit j» 4 it» « d S d « « ^ ibi S T 0 * 

ttliV'^': ^}^4r«. a.^>3rRitti c^'^ss^p). 

•s: fc n T IS id r » a ^ ^ 19 GS ie « 6 • 

^ 1^ ^ M sr ^ « ^ JACK <c j{ f} A {^e^i: ^yir ^ 

Sli\ iaft«H*Afl«l3tt2 £4!>jr- ► iriz- 



Ilea ^1-282207(5) 
« « t 7 e « jfei A » « w ijt a 81 c; IV n t T 

iSff & A A){ t; u V ^ X u >* ^fi^ » 
I ttfl! 7* w f p V ^ u y «& ft S S J3t ^ 
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n>6afcJ:8B*K6^«t*a^^^>^B^ C PC 

aa« d jjift Bf a y ~ t ^^^a 

v >iHiS6«t:3 0 0 « Alt. 0.2te/cJ- 
14- 1/ :riJj|J|^^^B*Oto < Wig Oft, 

ft. 



a£;£&10&1tlt£7 t I- V i <«J|7x.T, 5 OrcJM 

ail « ft^i: » ftit r cie? / - r f a 

vKo«tlEf^*> (^^5 7 J.«*> 0:3. 
tt- S 3 « 0 irdb^ft:, 

e^U- j:f p V«Kft*1i0lS*'r u 4 

j: f- W' ^ ffi ^ 3c fi> Sa < St A L I!: . 

< y 3 >|j|a .1 pir. t e r I - -f f^iu^^jt 
* >-<y/x- h a KpJir ^ftW^4S«^L, |7 
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Kt ii }f A« r u t: V y - z 9- 1/ V IB 

lUBfi^fC* 2 5 ^<!)P CT7 
4D iSt D ^ ft IF A ft 7" CI n- > - A ^ u ^ S ^ 



n<?>JI^JA«ri* < u y - i f- ^'ftiSdi^C&K 
t r rft K » « (A A «3 ± L T ^ * « C ^ H « . 
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